We have integrated the relatively unknown distal domains of the Lower Congo basin, where the main depocenters of the Congo submarine fan are located, with the better-constrained successions on the shelf and upper slope, through the analysis of thousands of km of 2D seismic reflection profiles offshore the Congo-Angola passive margin. The basin architecture is depicted by two ca. 800-km-long regional cross sections through the northern (Congo) and southern (Angola) margin. A large unit deposited basinward of the Aptian salt limit is likely to be the abyssal-plain equivalent of the upperCretaceous carbonate shelf that characterized the first post-rift deposits in West-equatorial African margins. A latest-Turonian shelf-deepening event is recorded in the abyssal plain as a long period (Coniacian-Eocene) of condensed sedimentation and basin starvation. The onset of the giant Tertiary Congo deep-sea fan in early Oligocene following this event reactivates the abyssal plain as the main depocenter of the basin. The time-space partitioning of sedimentation within the deep-sea fan results from the interplay among increasing sediment supply, margin uplift, rise of the Angola salt ridge, and canyon incision throughout the Neogene. Oligocene-early Miocene turbidite sedimentation occurs mainly in NW-SE grabens and ponded inter-diapir basins on the southern margin (Angola). Seaward tilting of the margin and downslope salt withdrawal activates the up-building of the Angola escarpment, which leads to a northward (Congo) shift of the transfer zones during late Miocene. Around the Miocene-Pliocene boundary, the incision of the Congo submarine canyon confines the turbidite flows and drives a general basinward progradation of the submarine fan into the abyssal plain The slope deposition is dominated by fine-grained hemipelagic deposits ever since.
The Angola escarpment, an impressive north-south bathymetric step at the present-day baseof the Angolan slope ( Fig.1) , is the seaward limit of a thrust front (the "massive salt") 178 resulting from this compressional salt tectonics. 179 180
3.-Data and methodology 181
This study is based on a large seismic reflection dataset acquired during the ZaiAngo 182
Project (Savoye et al., 2000) . We interpreted more than 19.000 km of 2D multi-channel 183 seismic reflection lines located between the lower slope and the abyssal plain of the Lower 184
Congo basin (Fig 3) . This dataset comprises three two-way travel time (TWT) seismic 185 surveys: (1) 6-channeled high-resolution reflection, (2) 96-channeled high-resolution 186 reflection, and (3) deep penetration reflection-refraction (DST). Additionally, several 187 hundreds of kilometres of high-quality industrial seismic reflection lines located in the 188 northern slope were supplied by Total. These profiles provided the link between the slope 189 deposits and the submarine fan deposits in the abyssal plain, the base of the present-day slope 190 being represented by the salt limit (Fig 3) . generation of surface-depth and isopach maps, long-distance well-seismic correlation, and 197 seismic attribute extraction. The "seismic unit" and "seismic facies" concepts correspond to 198 those proposed initially by Sangree and Widmier (1979) . The geological interpretation of the 199 seismic units was based upon the variations of seismic parameters, such as amplitude, 200 frequency, continuity, and external and internal geometries, as well as on the classical 201 concepts of sequence stratigraphy (Vail et al., 1977) . However, the interpretation of 202 depositional environments from seismic data requires a link between the character of the 203 seismic data and sedimentary facies. The absence of boreholes in the abyssal plain does not 204 allow a direct tie of the seismic facies to lithology data. Hence, we also used the seismic 205 signature of the sedimentary facies in the present-day submarine fan, in order to identify and 206 interpret the distal seismic facies of older deposits (Fig. 4) . 207
The age control relies on: (1) long-distance correlation of the distal seismic reflectors 208 identified in the abyssal plain with more proximal, better age-constrained, reflectors in the 209 slope, (2) north-eastern extended correlation towards the south Gabon basin where seismic 210 markers are already dated from previous works, and (3) seismic-well ties in the platform. This 211 methodology allowed us to establish a long-term chrono-stratigraphic framework that 212 correlates deposits in the upper slope/shelf with the distal units in the abyssal plain. 213 lower slope and the abyssal plain. As said, the base of the present-day slope corresponds in 219 subsurface to the limit of the Aptian evaporite level, which is interpreted as toe-thrust of the 220 salt layer over the oldest unit deposited over the oceanic crust. 221 222 A1: Basal unit overlaying the Aptian salt (Albian-Turonian). 223
The first highest-amplitude reflector identified above the salt level, "TC", represents 224 the boundary between a basal seismic unit A1 composed of high-amplitude, continuous, 225 parallel to sub-parallel internal reflectors and an overlying unit (A2) of low-amplitude, 226 discontinuous internal reflectors. On the lower slope, A1 is highly deformed by diapirs and 227 thrusting associated to downslope compressive salt tectonics. 228
The nature of seismic marker TC varies as we trace it from the basin towards the 229 slope. In the abyssal plain, it correlates with a prominent, high-amplitude reflector identified 230 throughout the basin, which represents the upper boundary of the earliest sedimentary unit 231 deposited onto the oceanic crust (Fig. 5) . This basal unit reaches a thickness of more than 1 s 232 TWT at about 100 km west of the salt limit. Eastward of this limit, on the upper-slope, we 233 observe truncations of the internal reflections, which indicate that reflector TC is indeed the 234 lower slope/abyssal plain correlative surface of this angular unconformity identified in the 235 upper-slope (Fig. 6) . 236
The estimated age of TC is rather variable whether we correlate it to the northern or 237 southern shelf domain. A northeast correlation with seismic profiles in the Gabon basin 238
suggests that TC may represent the seismic reflector 14 described by Nzé Abeigne In contrast to the basinward thinning of the post-Turonian -Eocene succession, the 281 overlying unit A3 is a basinward diverging wedge whose thickness increases dramatically, 282 from about 0.5 s TWT in the lower slope to more than 1.5 s TWT beyond its base (Fig 5) . 283
The basal boundary BO, correlates landwards with a major regional unconformity, the 284 "Oligocene unconformity", identified throughout the west African margin (e.g. ( In southern Gabon, this unconformity is related to a hiatus of at least 15 My on the shelf and 292 upper slope (Teisserenc and Villemin, 1989) . 293
The upper boundary of the unit is depicted by the highest-amplitude reflector 294 identified in the northern slope: reflector R (Figs. 5, 6 ). This marker is also found on the south 295 North-eastern correlation with the southern Gabon slope, suggests an age probably latest 300
Miocene / base of Pliocene. This result coincides with several academic publications based on 301 internal reports from oil companies (e.g. (Gay, 2002; Turakiewicz, 2004) . Consequently, the 302 unit A3 comprises the early Oligocene-Miocene sedimentation span. Its seismic 303 characteristics greatly differ from underlying units, as it is mainly composed of packets of 304 highly discontinuous, wavy, and high amplitude internal reflectors (Fig. 6 ). This seismicconfiguration is similar to the seismic signature of the turbidite channel facies described in 306 most deep-sea fans and in the Quaternary Congo fan (Lopez, 2001) (Fig. 4) . Hence, we 307 interpret the unit as a succession of turbidite channels from the Tertiary Congo submarine 308
fan. 309
Interesting enough is the fact that, in the upper slope, these deposits are onlapping the 310 base-of-the-Oligocene surface (Fig. 7) . This architecture depicts a drastic modification in the 311 stratigraphic pattern from the continuous aggradation of underlying successions A1-A2. 312
These observations support an early-Oligocene onset of the submarine fan as we previously 313
proposed from work carried out basinward of the salt limit. 314
315

A4: Upward & basinward facies change (Pliocene-Recent). 316
This unit consists of a package, about 0.8 s TWT thick, of highly continuous, parallel, 317 low-to-moderate amplitude reflectors that cover most of the present-day northern slope (Fig.  318 7). By comparison with the seismic facies of the Quaternary fan, it can be interpreted as facies 319 of slope hemipelagics (Fig. 4) . Moreover, the unit can be traced landwards where ODP Leg 320 175, site 1077, recovered hemipelagic deposits composed of diatom and nannofossil-rich 321 clays (Shipboard-Scientific-Party, 1998), which validates the seismic interpretation. This 322 indicates that around reflector R time, that is the Miocene-Pliocene boundary, the Oligo-323
Miocene turbidite deposits of underlying unit A3 are vertically replaced by these 324 hemipelagics. In addition, A4 is affected by densely distributed, multiple, low-displacement 325 vertical faults linked in polygonal networks, which are probably related to upward expulsion 326 of fluids in the slope (Gay et al., 2004; Gay et al., 2006) . 327
At about 200 km offshore the coast the internal reflection pattern shows a pronounced 328 variation suggesting a lateral modification of the unit's depositional environment. Not only 329 the thickness of the unit increases basinwards to more than 1.5 s TWT, but also the 330 continuous-parallel reflectors of the hemipelagics facies change to a stacked-onlappingchannel-like geometry (Fig. 8) . Around the same location, the basal boundary -reflector R-332 deepens for more than 1 s TWT and is disrupted by these interpreted channels, so it can not 333 be identified further basinwards. These observations indicate that, since the latest Miocene-334 earliest Pliocene, there is a basinward shift of the submarine channel facies and thus a general 335 progradation of the entire submarine fan. This process is concomitant to the above-described 336 vertical substitution of channel facies by hemipelagic deosits on the northern slope. We will 337 address the possible mechanisms behind these events later on. 338 339
Discussion 340
Basin architecture and fan evolution 341
We generated two regional sections, more than 600 km long, across the northern 342 (Congo) and southern (Angola) lower slope and abyssal plain. We have also integrated 343 published sections on the shelf and upper slope domains (Lavier et al., 2001 ) so the basin 344 architecture is depicted along about 800 km covering the entire continental margin and 345 oceanic domains (Fig. 9) . As mentioned before, the nature of the crust beneath the salt limit is 346 unknown, but it would be either proto-oceanic (Meyers et al., 1996) where it represents a condensed sedimentation span of about 65 My. Therefore, the paleo-369 bathymetry increase identified in the Congo shelf and slope translates into a long period of 370 basin starvation in the abyssal plain. 371
As a consequence of the Congo fan onset in early Oligocene, the distal abyssal plain 372 was reactivated as a major depocenter. The Oligo-Miocene wedge is much larger than 373 previously thought, and considerably thicker than the underlying and overlaying deposits 374 (Fig. 9) . Although, some authors place the boundary of the Tertiary fan around the present-375 day salt limit (Kolla et al., 2001) , it is shown here that this unit reaches maximum thickness 376 basinward of this limit. 377
Another result worth discussing is that although the fan deposits are thicker in the 378 southern shelf/upper slope (Angola) than in the northern slope (Congo), both sections show a 379 similar thickness on the abyssal plain. Previous works, restricted to the proximal domains, 380 suggested that the apparent thickness variation resulted from a different capacity of each 381 margin to record climatic vs. geodynamic signals. For instance, on the Angola margin wherethe sediments were transported by the Congo river, whose watershed is influenced by on-land 383 climate variations, the climatic signal would be more dominant. In contrast, on the Congo 384 margin, where sediments were thought to be sourced from the shelf erosion by coastal rivers, 385 geodynamics signals as continental uplift would be better recorded in the deposits (Lavier et 386 al., 2001 ). However, since the fan deposits are homogenously distributed throughout the 387 abyssal plain, depicting a clear radial fan-shaped depocenter around the present-day Congo 388
River outlet (Fig. 10) we propose that, despite some possible contribution from coastal rivers, 389 the main sediment supplier for both margins is the Congo river, and the variation in thickness 390 between the Congo and Angola slopes is mainly due to their respective paleo-geographic 391 positions with respect to the fan deposits. 392
The fact that the Tertiary submarine fan overlies the correlative surface of the 393 prominent "Oligocene unconformity" leads us to consider the fan's onset as one of the 394 important stratigraphic changes that took place following this unconformity in several west 395 It has been shown that on the northern slope there is an upward substitution of 403 turbidite facies by slope hemipelagics since the Miocene-Pliocene boundary, which is 404 simultaneous to a basinward shift of the turbidite channels and a general progradation of the 405 fan system (Fig 8) . A possible driving mechanism for these fairly abrupt shifts is the onset of We have individualized the fan deposits into two, pre-and post-reflector R, intervals: 423
Oligocene-Miocene and Pliocene-Present (Fig. 11) . The first period is characterized by two 424 main depocentres: (1) one in the south-eastern upper slope (Angola) roughly oriented NW-SE 425 and parallel to the upslope growth faults, and (2) one to the northwest (Congo), centred on the 426 present-day canyon axis (Fig. 11a) . The much thinner Pliocene-Recent deposits show only 427 one depocentre, which is located basinwards of the salt limit (Fig. 11b) and is related to the 428 previously-described general progradation of the submarine fan (Fig. 8) . 429
The integration of published information from several different sources allows 430 deciphering the relative timing of the turbidite deposits within the two depocenters developed 431 during the Oligocene-Miocene (Fig. 12) place mainly in the south-eastern depocenter (Fig. 11a) . (2) Within this depocenter there is a 451 westward migration of turbidite deposits during middle-late Miocene (Fig 12 -1 the Angola escarpment, which is still building up in the Present (Figs. 3, 9) , must have 456 developed during late Miocene at the time of the substitution by hemipelagic facies (Fig 12-457 2). (4) As accommodation space decreases across the Angola margin due to the accelerated 458 rise of the salt walls turbidite flows are deflected to the northwest (fig 12-3) , where 459 gravitational gliding of the sedimentary cover ceased during the Oligocene (Fig. 9 ) andaccommodation space is still available, filling this depocenter until the end of Miocene (Fig.  461   11a) . (5) Then it follows the general basinward migration of the fan's turbidite channels that 462 filled the post-Miocene depocenter while hemipelagic deposition dominates the slope (Figs. 8,  463 11b). Since the Pliocene to the Present, no turbidite deposition is recorded in the northern 464 slope, but in the abyssal plain. 465
Based on the findings and the above discussion, we propose that the general time-466 space partitioning of sedimentation within the deep-sea fan, results from the interplay among 467 margin uplift/tilting, growth of diapirs in the salt ridge, and canyon incision that can be 468 explained as follows: 469 i) During Oligocene-early Miocene, unconfined turbidite flows were mainly 470 controlled, and directed by the margin-parallel listric faults, associated to extensional salt 471 tectonics, and by inter-diapirs "valleys". Hence, the deposition occurs mainly in NW-SE 472 grabens and in ponded inter-diapir basins in the slope, feeding primarily the south-eastern 473 depocenter (Fig 13a) . iii) The seaward withdrawal of salt that accommodates the upslope extension increases 480 downslope-compressional salt tectonics and activates the up-building of massive salt walls -481 which is still active today-and triggers the development of the Angola escarpment during late 482 Miocene (Fig 13b) . Since the sediments are no longer able to cross this massive salt domain 483 the channels connected to the river outlet deflect the turbidite flows to the northwest, driving 484 the northward shift of the transfer zones. 485 iv) At the Miocene/ Pliocene boundary, the interaction between the erosion linked to 486 an acceleration on the margin uplift-rate and the instability created by the structural growth of 487 rising diapirs on the salt ridge favours the onset of a paleo Congo canyon, which confined the 488 turbidite flows. Continent-derived sediments bypass the shelf and slope and are delivered 489 directly into the abyssal plain. As a consequence, the whole system progrades basinwards and 490 the slope deposition is dominated by fine-grained hemipelagic deposits ever since (Fig 13c) . Upper-most unit A4 consists mostly of slope hemipelagic deposits and is densely affected by 817 vertical faulting that has been related to upward fluid expulsion (Gay, 2004 
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